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(57)Abstract 

PURPOSE: To improve the low-breakdown-voltage design and excitation 
current by connecting a switching transistor for controlling an excitation 
current between the DC output terminal and the excitation terminal of an 
AC generator and providing a control circuit part for intermittently 
controlling the switching transistor via an ignition switch. 
CONSTITUTION: A switching transistor 201 is connected between an 



output terminal B of an AC generator 1 for vehicle and a field terminal F 
to intermittently control current flowing to a field coil winding 104 and to 
keep a generator output voltage to be at a specific value. A base drive 
transistor 203 intermittently control the base current of the switching 
transistor 201 and the breakdown voltage is selected equal to or larger 
than that of the switching transistor 201. By intermittently controlling the 
field current in a two-stage amplification configuration, the switching 
transistor 201 reduces ON voltage using a single transistor and increases 
current flowing to the field coil winding 104 (high excitation effect). 
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(54) OUTPUT POWER CONTROLLER OF ALTERNATOR FOR VEHICLE 

(57)Abstract: 

PURPOSE: To improve the low-breakdown-voltage design 
and excitation current by connecting a switching transistor 
for controlling an excitation current between the DC output 
terminal and the excitation terminal of an AC generator and 
providing a control circuit part for intermittently controlling 
the switching transistor via an ignition switch. 
CONSTITUTION: A switching transistor 201 is connected 
between an output terminal B of an AC generator 1 for 
vehicle and a field terminal F to intermittently control current 
flowing to a field coil winding 104 and to keep a generator 
output voltage to be at a specific value. A base drive 
transistor 203 intermittently control the base current of the 
switching transistor 201 and the breakdown voltage is 
selected equal to or larger than that of the switching 
transistor 201. By intermittently controlling the field current 
in a two-stage amplification configuration, the switching 
transistor 201 reduces ON voltage using a single transistor 
and increases current flowing to the field coil winding 104 
(high excitation effect). 
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CLAIMS 



[Claim(s)] 

[Claim 1] The switching transistor which is constituted by the high side switch with which a high order 
edge consists of the PNP bipolar transistor or PMOS transistor connected to the direct-current outgoing 
end of the AC generator for cars, and carries out intermittence control of the energization current to the 
field winding of said AC generator, The front-end circuit stage for which electric power is supplied from 
the direct-current outgoing end of said AC generator for cars and which controls said switching transistor, 
The output power control unit of the AC generator for cars characterized by having the armature- voltage 
control circuit section for which electric power is supplied through an ignition switch, and which carries 
out intermittence control of the transistor of said front-end circuit stage. 

[Claim 2] Pressure-proofing of each transistor which constitutes said control circuit section is the output 
power control unit of the AC generator for cars according to claim 1 set up smaller than pressure-proofing 
of the transistor of said high side switch and said front-end circuit stage. 

[Claim 3] Pressure-proofing of the transistor of said front-end circuit stage is the output power control 
unit of whether to be equivalent to pressure-proofing of said switching transistor, and the AC generator 
for cars according to claim 1 set up more greatly. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the output power control unit of the AC generator for 

cars. 

[0002] 

[Description of the Prior Art] As a switching transistor which is intermittent in field current, the high side 
regulator using the high side switch which consists of a PNP transistor is proposed. For example, JP,55- 
10831,A and JP,54-178041,U indicate that the power supply terminal of an output power control device 
(henceforth a regulator) constitutes a switching transistor from a high side switch with which it consists of 
an PNP bipolar transistor in the regulator of the electric supply method (henceforth IG excitation method) 
to which electric power is supplied from a dc-battery in an ignition switch. 

[0003] An example of IG excitation high side switch type regulator 8 which uses the PNP bipolar 
transistor 801 for drawing 3 as a switching transistor is shown. On the other hand, JP,39-1626,B, JP,54- 
124139,U, and JP,57-145541,A indicate that the power supply terminal of a regulator constitutes a 
switching transistor from a high side switch with which it consists of an PNP bipolar transistor in the 
regulator of the electric supply method (henceforth B direct excitation method) to which electric power is 
supplied from the direct-current outgoing end of an AC generator. 

[0004] An example of B direct excitation high side switch type regulator 9 which uses the PNP bipolar 
transistor 901 for drawing 4 as a switching transistor is shown. Since the high side switch using the 
above-mentioned PNP bipolar transistor can ground the end of an exiting coil and can intercept that other 
end from electric supply Rhine with this high side switch, it has the outstanding advantage of being 
reliable. 

[0005] The above-mentioned IG excitation high side switch type regulator The accident from which a dc- 
battery separates from electric supply Rhine and by which generation-of-electrical-energy energy is 
emitted to electric supply Rhine from a stator coil Since car electric load (electric loads of car daily use, 
such as an ignition load) absorbs the generation-of-electrical-energy energy emitted to electric supply 
Rhine even when (it is hereafter called load discharge) occurs The electrical potential difference of 
electric supply Rhine has the advantage that there is no need of not becoming a high voltage like no-load 
saturation voltage, therefore considering a regulator as a high proof-pressure design so much. 
[0006] While the part using the generation-of-electrical-energy electrical potential difference of an AC 
generator as supply voltage of a regulator (usually arranged near the AC generator) and an electrical 
potential difference become high directly as compared with the above-mentioned IG excitation high side 
switch type regulator, the above-mentioned B direct excitation high side switch type regulator can reduce 
the voltage drop by wiring resistance, and has the advantage that field current can be reinforced. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned IG excitation high side 
switch type regulator, contrary to B direct excitation method, the supply voltage to which electric power is 
supplied by the regulator falls by various losses, and the part and exciting-current ****** have the fault 
that a generation-of-electrical-energy current will fall. 

[0008] On the contrary, in B direct excitation high side switch type regulator, contrary to IG excitation 
method, when electric supply Rhine separated from the direct-current outgoing end of an AC generator 
and load discharge occurred, there was a problem that no-load saturation voltage will be impressed to a 
regulator, for this reason since electric power was directly supplied to the regulator from the generator, if 
it was a high proof-pressure design and ******, there was a problem that there was nothing, about 
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regulator ******. 

[0009] This invention is made in view of the above-mentioned trouble, the low proof-pressure design of a 
regulator and coexistence of the improvement in an exciting current are possible for it, and it sets it as the 
purpose to offer the output power control unit of the reliable AC generator for cars moreover. 
[0010] 

[Means for Solving the Problem] The 1st configuration of the output power control unit of the AC 
generator for cars of this invention The switching transistor which is constituted by the high side switch 
with which a high order edge consists of the PNP bipolar transistor or PMOS transistor connected to the 
direct-current outgoing end of the AC generator for cars, and carries out intermittence control of the 
energization current to the field winding of said AC generator, It is characterized by having the front-end 
circuit stage for which electric power is supplied from the direct-current outgoing end of said AC 
generator for cars and which controls said switching transistor, and the armature-voltage control circuit 
section for which electric power is supplied through an ignition switch and which carries out intermittence 
control of the transistor of said front-end circuit stage. 

[001 1] The 2nd configuration of this invention is further characterized by setting up smaller than 
pressure-proofing of the transistor of said high side switch and said front-end circuit stage pressure- 
proofing of each transistor which constitutes said armature- voltage control circuit section in the 1 st 
configuration of the above. The 3rd configuration of this invention is further characterized by whether 
pressure-proofing of the transistor of said front-end circuit stage is equivalent to pressure-proofing of said 
switching transistor, and being set up more greatly in the 1st configuration of the above. 
[0012] 

[Function and Effect(s) of the Invention] the voltage drop by wiring resistance since according to the 1st 
configuration of this invention it excels in the dependability of a field coil upwards since the switching 
transistor for field current control of a regulator (output power control device of the AC generator for 
cars) consists of a high side switch, and electric power is directly supplied to this high side switch from an 
AC generator — nothing — a generation-of-electrical-energy electrical potential difference — a field coil — 
it can impress — increase of field current — an output — it can increase . The armature-voltage control 
circuit section of the regulator which, on the other hand, carries out creation of the control signal which is 
intermittent in this high side switch Since electric power is supplied through the ignition switch which is 
separated from the direct-current outgoing end of an AC generator The high voltage (henceforth a load 
discharge electrical potential difference) impressed to this armature- voltage control circuit section when a 
dc-battery should separate from electric supply Rhine and load discharge should occur is [ therefore ] 
small. Since each component of the armature-voltage control circuit section can be considered as a low 
proof-pressure design, high integration becomes possible, and circuit cost can be reduced. 
[0013] Furthermore, since electric power is supplied to the front-end circuit stage which transmits the 
control signal outputted from the armature-voltage control circuit section to a high side switch (switching 
transistor) from an AC generator like a high side switch, the switching transistor which consists of an PNP 
bipolar transistor of a grounded emitter or a PMOS transistor of a grounded source can be driven to 
stability. That is, if the supply voltage of a front-end circuit stage is lower than the generation-of- 
electrical-energy electrical potential difference impressed to the emitter or the source of a high side switch 
by the electric supply which leads an ignition switch when supplying electric power to a front-end circuit 
stage through an ignition switch, the base or the gate of a high side switch will become lower enough than 
an emitter or the source, and possibility that a high side switch always turns on will arise. 
[0014] Therefore, according to this 1st configuration, in spite of being able to consider most regulators as 
high reliance and a low proof-pressure design, the outstanding effectiveness that the improvement in an 
output of a generator is realizable can be done so. According to the 2nd configuration of this invention, 
since each transistor of the armature- voltage control circuit section is set up smaller than pressure- 
proofing of the transistor of a high side switch and a front-end circuit stage, manufacture of the control 
circuit section becomes easy and high integration and low cost-ization can be realized. 
[0015] Since it sets up more greatly whether it is still more equivalent to pressure-proofing of a switching 
transistor in pressure-proofing of the transistor of a front-end circuit stage in the 1st configuration of the 
above according to the 3rd configuration of this invention, destruction of the switching transistor at the 
time of load DADAMPU impression can be prevented. 
[0016] 

[Example] Hereafter, one example of the output power control unit of the AC generator for cars of this 
invention is explained with reference to drawing .1 . 1 is an AC generator for cars and consists of diodes 
105-1 10 for carrying out full wave rectification of armature windings 101-103, a field winding 104, and 

http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web__cgi_ejje 4/5/2005 



JP,08-084439,A [DETAILED DESCRIPTION] 



Page 3 of 5 



the ac output, and changing into a dc output. 2 is armature-voltage control equipment for controlling the 
output voltage of the AC generator for cars on a predetermined electrical potential difference. As for an 
ignition switch, and 51 and 52, for 3, a charge line and 4 are [ a fuse and 6 ] dc-batteries. For B, a 
generator output terminal and F are [ a grounding terminal and IG of a field terminal and E ] power supply 
terminals. 

[0017] In order that the charge line 3 may connect between the generator output terminal B and dc- 
batteries 6 and may supply the dc-battery charging current and the load current to car electric load (with 
no illustration), it uses the thing of a wire size with comparatively large current capacity (for example, 
5mm2). The series connection of an ignition switch 4 and the fiise 51 was carried out, and they have 
connected between power supply terminals IG with the dc-battery 6. The end of the field winding 104 of 
AC generator 1 for cars is connected to the field terminal F, and it connects with grounding terminal E, 
and the other end is constituted [ an ignition switch 4 is in the condition that armature- voltage control 
equipment 2 is not operating in OFF, and ] so that a field winding 104 may become ground potential, 0V 
[i.e.,]. 

[0018] The following is the component part of armature- voltage control equipment 2. 201 is a field 
current control transistor (switching transistor as used in the field of this invention), and it connects 
between the generator output terminal B of AC generator 1 for cars, and the field terminal F, and it 
maintains generator output voltage at a predetermined value by carrying out intermittence control of the 
field current which flows to a field winding 104. in addition, the field current control transistor 201 — an 
PNP mold transistor — or it is a P channel mold field-effect transistor. Parallel connection of 202 is 
carried out to the field winding 104 for field current reflux diode. 

[0019] 203 is a base drive transistor which carries out intermittence control of the base current of the field 
current control transistor 201, and constitutes the front-end circuit stage as used in the field of 
[ resistance / 210 and 204 ] this invention. Moreover, pressure-proofing of the base drive transistor 203 
has selected pressure-proofing and the EQC of the field current control transistor 201, or the high 
transistor. 204 is base resistance and is connected with the base of the field current control transistor 201 
between the collectors of the base drive transistor 203. Since intermittence control of field current is 
carried out with the configuration of the above two-step magnification, the field current control transistor 
201 does not need to be a transistor of Darlington connection, and the direction which used the single 
transistor can aim at reduction of ON electrical potential difference, and it has the merit of the 
effectiveness, i.e., a raise in excitation, of making the field current which flows to a field winding 104 
increasing. 

[0020] That is, since it constitutes from this example in the front-end circuit stage of the inverter circuit 
configuration which has the NPN bipolar transistor of a grounded emitter of control of the field current 
control transistor 201 which consists of an PNP bipolar transistor of a grounded emitter of a simple 
substance and high pressure-proofing, it is not necessary to use a transistor 201 as the Darlington 
connection type. 

[0021] As for resistance, and 220-223, for 205 and 206, a transistor, and 210-216 are [ zener diode and 
230 ] comparators. 7 is the armature-voltage control circuit section, and consists of integrated circuits 
which consist of the component except the field current control transistor 201, the field current reflux 
diode 202, the base drive transistor 203, base resistance 204, and resistance 210, 212, and 216, and 
contain the transistors 205 and 206 of comparatively low pressure-proofing among armature-voltage 
control equipment 2 compared with the field current control transistor 201. 

[0022] Zener diodes (correctly reference diode) 220-223 short-circuit between the collector bases of a 
transistor, respectively, and Zener voltage is usually about 5-7V. It connects with a serial between the 
collector of a transistor 205, and grounding terminal E, and zener diode 223 is connected between internal 
electrical power source Rhine HL to which electric power is supplied from a power supply terminal IG 
through resistance 216, and grounding terminal E, and zener diodes 220-222 perform constant-voltage- 
ization of internal electrical power source Rhine HL. A comparator 230 has a noninverting input (+) 
terminal, a reversal input (-) terminal, + power supply terminal, - power supply terminal, and an output 
terminal, and when a noninverting input (+) terminal exceeds a reversal input (-) terminal, it outputs Hi 
signal from an output terminal. + - power supply terminal is connected to grounding terminal E in internal 
electrical power source Rhine HL where the power supply terminal was constant-voltage-ized. Resistance 
210 and 21 1 is leak compensation resistors connected between the base emitters of the field current 
control transistor 201 and the base drive transistor 203, respectively. Resistance 212 is partial pressure 
resistance for the base resistance of the base drive transistor 203 and resistance 213 pressuring the base 
resistance of a transistor 205 partially, and resistance 214 and 215 pressuring partially the electrical 
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potential difference of the generator output terminal B, and inputting into the noninverting input (+) 
terminal of a comparator 230, and resistance 216 is the load resistance connected between internal 
electrical power source Rhine HL and the power supply terminals IG which are clamped by zener diode 
221. 

[0023] Actuation of the armature-voltage control equipment of the above-mentioned configuration is 
explained below. The case where the charge line 3 separates in the midst which AC generator 1 for cars 
generates electricity, and charges a dc-battery 6 hereafter and which supplies a current to both car electric 
loads (not shown) is assumed. If the location from which the charge line 3 separated considers as the 
generator output terminal B at this time, while the current currently supplied to a dc-battery 6 and car 
electric load until just before separating will be set to OA, in the generator output terminal B, the no-load 
saturation voltage which is a transitional high voltage generates the field current which was flowing to the 
field winding 104 according to a generation-of-electrical-energy mechanism, without OA becoming 
immediately. 

[0024] While it turns off at the same time the above-mentioned no-load saturation voltage generates a 
transistor 201 , since it operates so that the output voltage control device 2 may intercept the field current 
control transistor 201 by Hi level output actuation of a comparator 230 with [ as shown in draw ing 2 ] a 
sudden rise of the electrical potential difference of the generator output terminal B, and field current flows 
back field current reflux diode, it decreases gradually, and thereby, no-load saturation voltage also 
decreases gradually with a peak of VBP just behind charge line 3 blank. 

[0025] Although the above is the mechanism of load discharge generating, as for the field current control 
transistor 201 , it is desirable for it to be necessary to be in an OFF condition and, and not to carry out 
breakdown during load discharge generating. When breakdown is carried out, it may result in destruction 
someday by positive feedback, without field current declining. In this example, it carries out as follows 
about a setup of the pressure-proofing of the base drive transistor 203 which drives the base current of the 
field current control transistor 201 further. That is, the base drive transistor 203 needs to be OFF and not 
to carry out breakdown, in order to make the field current control transistor 201 turn off. Therefore, while 
load discharge has occurred, the base drive transistor 203 is considered as the pressure-proofing which 
does not carry out breakdown on the maximum electrical potential difference VBP. 
[0026] Here, the relation between transistor pressure-proofing for a transistor not to carry out breakdown 
on the maximum electrical potential difference VBP and the load discharge peak voltage VBP is [0027] 
about pressure-proofing of the field current control transistor 201 first. 

[Equation 1] It becomes pressure-proofing of the VBP+VF < (202) field current control transistor 201. 
However, VF (202) is the forward voltage of the field current reflux diode 202. Moreover, about pressure- 
proofing of the base drive transistor 203, it is [0028]. 

[Equation 2] It becomes pressure-proofing of the VBP-VBE(201) < base drive transistor 203. However, 
VBE (201) is the electrical potential difference between base emitters of the field current control 
transistor 201. At about IV, VF (202) and VBE (201) are [0029], when it ignores [ as opposed to / at this 
time / the maximum electrical potential difference VBP ], since it is small enough. 
[Equation 3] 

It becomes pressure-proofing of the proof-pressure VBP<= base drive transistor 203 of the VBP< field 
current control transistor 201. That is, it becomes conditions for the field current control transistor 201 to 
carry out neither ON nor breakdown on the maximum electrical potential difference VBP. Next, the size 
relation between pressure-proofing of the field current control transistor 201 and pressure-proofing of the 
base drive transistor 203 is considered. Although pressure-proofing of the field current control transistor 
201 and the base drive transistor 203 is satisfactory if it sets up equally at least, there is little field current 
which the direction field current control transistor 201 self carries out [ the direction ] breakdown drives 
rather than the field current control transistor 201 turns on desirably because the base drive transistor 203 
carries out breakdown. Therefore, it is more desirable to set up greatly pressure-proofing of the proof- 
pressure twist base drive transistor 203 of the field current control transistor 201. As an example, if load 
discharge peak voltage VBP is made into about 150V, pressure-proofing of the field current control 
transistor 201 is set as about 200V in consideration of manufacture dispersion, and it is still more suitable 
a 200V grade and to also set pressure-proofing of the base drive transistor 203 as about 250V preferably. 
[0030] On the other hand, since the current control circuit section 7 consists of integrated circuits of low 
pressure-proofing, it is difficult the section to constitute the above-mentioned base drive transistor 203 
from an integrated circuit. Because, since the integrated circuit serves as low pressure-proofing by setting 
high integration as the 1st purpose, supposing it aims at proof-pressure increase, the fall of a degree of 
integration and large modification of a manufacture process are usually needed. That is, as for the base 
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drive transistor 203, it is desirable as a high proof-pressure transistor of a simple substance to make it gain 
separate independence from an integration component as a whole. 

[003 1] Moreover, when the field current control transistor 201 is a single transistor of an PNP mold, the 
base current is one of the reasons exceeding 100mA also simple-substance-izes the base drive transistor 
203. Next, actuation of the armature-voltage control circuit section 7 at the time of load discharge 
generating is explained. The comparator 230 which compares partial pressure point potential and 
reference voltage Vr according a generator output terminal B electrical potential difference to the partial 
pressure resistance 214 and 215 in order to maintain the electrical potential difference of the generator 
output terminal B at a predetermined value detects that partial pressure point potential exceeded reference 
voltage Vr according to load discharge generating, and makes the base of a transistor 206 input and turn 
on Hi signal. Thereby, a transistor 205, the base drive transistor 203, and the field current control 
transistor 201 are made to turn off. 

[0032] The base current of the base drive transistor 203 is intercepted without carrying out breakdown, 
even if load discharge occurs since a load discharge electrical potential difference is not impressed to a 
power supply terminal IG, and the maximum electrical potential differences impressed between the 
collector emitters of a transistor 205 from a dc-battery 6 through an ignition switch terminal are 12-15V at 
most when a transistor 205 turns off when the location from which the charge line 3 separated is the 
generator output terminal B. 

[0033] However, when the location from which the charge line 3 separated is a location near + terminal of 
a dc-battery 6, on the other hand, as for the cases, such as fusing of a fuse 52, a load discharge electrical 
potential difference is impressed to the collector of a transistor 205 between collector emitters through 
grounding terminal E and resistance 211 at an emitter through the charge line 3, a fuse 51, an ignition 
switch 4, a power supply terminal IG, and also resistance 212. If the applied voltage in this case exceeds 
pressure-proofing of a transistor 205, since breakdown is carried out and base current is supplied and 
turned on to the base drive transistor 203, the zener diodes 220-220 which have about [ 5-7 V ] Zener 
voltage are connected to a three-piece serial, parallel connection is carried out between the collector of a 
transistor 205, and a grounding terminal E, and zener diodes 220-220 are made to bypass a current before 
breakdown so that it can clamp on an electrical potential difference with a transistor 205 lower than the 
electrical potential difference which carries out breakdown. 

[0034] In addition, since it has usually set up more highly than service voltage (12-14V), breakdown of 
the electrical potential difference which can be clamped with the zener diodes 220-222 of 37 has not 
usually been carried out. Even if a load discharge electrical potential difference is impressed to a power 
supply terminal IG by this, the field current control transistor 201 can be made to certainly turn off. 
[0035] The operation effectiveness of the above-mentioned example is explained collectively below. In 
the output power control device of the AC generator for cars which has the field coil with which the end 
was grounded, the high side switch type regulator which can be equal to pressure-proofing of the base 
drive transistor for the base current drive of a field current control transistor at load discharge by whether 
it is equivalent to a latter transistor and carrying out to more than it is realizable as explained above. 
[0036] Moreover, since the dependability can be checked to the electric corrosion and corrosion at the 
time of water-ed etc. by making potential of the field coil 104 at the time of field current cutoff into 
ground potential and electric power is further supplied directly from a battery terminal by using an PNP 
single transistor as a field current control transistor 201, the so-called merit of a raise in excitation to 
which field current is made to increase can be obtained. 

[0037] Furthermore, even if the armature-voltage control circuit section 7 considers as low pressure- 
proofing and attains high integration from the field current control transistor 201, it can make the base 
drive transistor 203 certainly able to turn off at the time of load discharge generating, and can prevent the 
destruction to load discharge. 

(Other examples) As a field current control transistor 201, when a P channel mold field-effect transistor is 
used, the same operation effectiveness can be done so in the same actuation as the above-mentioned 
example. Moreover, since the base drive transistor 203 and base resistance 204 can be managed with a 
small current rather than the time of an PNP bipolar transistor at this time, current drive capacity and 
current capacity can be brought down. Thereby, there is also a merit that generation of heat by base 
resistance can also be reduced. 
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* NOTICES * 

JFO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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